Sphingolipids: modulators of HIV-1 infection and pathogenesis.
HIV-1 infects host cells by sequential interactions of its fusion protein (gp120-gp41) with receptors CD4, CXCR4 and/or CCR5 followed by fusion of viral and host membranes. Studies indicate that additional factors such as receptor density and composition of viral and cellular lipids can dramatically modulate the fusion reaction. Lipid rafts, which primarily consist of sphingolipids and cholesterol, have been implicated for infectious route of HIV-1 entry. Plasma membrane Glycosphingolipids (GSLs) have been proposed to support HIV-1 infection in multiple ways: (a) as alternate receptor(s) for CD4-independent entry in neuronal and other cell types, (b) viral transmission, and (c) gp120-gp41-mediated membrane fusion. However, the exact mechanism(s) by which GSLs support fusion is still elusive. This article will focus on the contribution of target membrane sphingolipids and their metabolites in modulating viral entry. We will discuss the current working hypotheses underlying the mechanisms by which these lipids promote and/or block HIV-1 entry. Recent approaches in the design and development of novel glycosyl derivatives, as anti-HIV agents will be summarized.